Introduction
Over 125 years ago, the Rev. James Crombie (1876) , reporting on the lichen collections made from austral South America by R.O. Cunningham, lamented:
''Unfortunately, as is too often the case in collections from the more remote countries, there are but few saxicole lichens present, though there can be no doubt that these are frequent in the regions visited and would well repay investigation. The short time, however, which is usually available to collectors as well as the difficulties connected with transit seems to form an almost insuperable obstacle to the collecting of many saxicole species, unless some special provision were made for the purpose which would unquestionably be of the greatest advancement to this important branch of cryptogamic Botany. '' Little has changed in the intervening years and the saxicolous, crustose lichens of the austral regions are, with a few notable exceptions (e.g. Hertel 1984) , largely unknown.
However, between 1965 and 1973, Dr Henry A. Imshaug and his graduate students collected lichens extensively in the austral regions of the Southern Hemisphere; visiting the Juan Fernandez Islands (1965) , the Falkland Islands , Patagonia (1969 ), Campbell Island (1969 , Iles Kerguelen (1971) , Patagonia-Fuegia (1971) , and the Auckland Islands . The extensive collections of Imshaug and his students, which are now housed in the herbarium of Michigan State University (MSC), are, as highlighted by Fryday & Prather (2001) , of the greatest importance because they represent one of the few collections from these regions made by specialist lichenologists and, consequently, saxicolous crustose taxa are fully represented.
Under the current US National Science Foundation funded project (DBI-0237-401), the opportunity was taken to investigate collections of hitherto undescribed or misunderstood taxa in the former Rimulariaceae Hafellner, now considered part of the Agyriaceae Corda (Lumbsch 1997) ; that is, species of Lithographa Nyl. and Rimularia Nyl. These two genera were monographed by Hertel & Rambold (1990) , and additional species have since been introduced by Coppins & Kantvilas (2001) and Fryday (2004) . This paper increases the accepted number of species in these two genera to six (Lithographa) and 21 (Rimularia).
According to current concepts, the only character separating the two genera is the shape of the ascomata: elongate (lirelliform) in Lithographa, or rounded (lecideine or lecanorine) in Rimularia. The meaningfulness of this character was questioned by Lumbsch (1997) , and Coppins & Kantvilas (2001) suggested other anatomical and ontogenetical characters that could be of importance in proper delimitation of genera in the group as a whole. In the absence of the required detailed investigations, including 'molecular' data, we maintain the 'traditional' view of the two genera.
For the Southern Hemisphere, we report below the clarification of the previously misunderstood name Stigmatidium graphidioides Cromb., describe a remarkable new Lithographa with submuriform ascospores from Campbell Island (New Zealand), and another Lithographa from the Falkland Islands. A new species of Rimularia is described from southern Chile, and another from the coastal, forested regions in British Columbia in the Northern Hemisphere. From annotations on the specimen packets and labels, all these 'novelties' were previously recognized by Imshaug, but not formally reported on.
Materials and Methods
Apothecial characteristics were examined by light microscopy on hand-cut sections mounted in water, 10% KOH (K), 50% HNO 3 (N) or 0·15% aqueous IKI. Thallus sections were investigated in water, 10% KOH (K) and lactophenol cotton-blue. The ascus structure was studied in 0·15% aqueous IKI, both without prior treatment and after pretreatment with 10% KOH. Measurements of ascospores, paraphyses and conidia were made in 10% KOH. For irregularly shaped areoles, the width was taken as the lowest measurement. Thin-layer chromatography followed the methodologies of either Culberson & Kristinsson (1970) or Orange et al. (2001) .
Most of the herbarium material studied was from MSC, but with some comparative specimens from E and M. 
Lithographa

(Figs 1-3)
Thallus effuse, ochraceous, thin, continuous to weakly rimose, or exceptionally thicker and partly rimose-areolate with angular areoles c. 0·2-0·5 mm wide; prothallus not evident. In section: thallus to 100 m thick, exceptionally to 200 m, ecorticate, but with 5-12 m tall epinecral layer; medulla containing many mineral fragments, I+ weakly blue, but reaction often patchy or obscured by mineral fragments. Photobiont cells 5-8 m diam. or ellipsoid and to 9 7 m.
Apothecia usually lirelliform, 0·25-1·15 0·2-0·4 mm, straight to curved, simple or with 1(-4) branches, but occasionally rounded and 'Rimularia'-like, sometimes even with a central 'umbo'; black, usually becoming emergent and with raised margins and obtuse apices, sometimes a few lirellae are more innate with a slit-like disc, a seemingly narrower margin and acute apices; margin 0·07-0·3 mm wide, when raised often with a few transverse cracks; disc sunken, usually expanded but sometimes slit-like. Exciple cupulate, reddish brown, K+ brown-red pigment going into solution, N , 60-195 m thick at base, 37-74 m laterally and 60-147 m at the apex [margin] ; the upper part often spreading outwards ('involucrellum'-like) onto the surrounding thallus (or adhering portion of thallus). Hymenium c. 75-100 m tall, hyaline, I+ blue; epithecium indistinct or present as a reddish brown layer c. 15 m tall. Hypothecium 26-34 m tall, dilute redbrown. Paraphyses distinctly septate but not moniliform, 1·7-2 m wide, not swollen at apices, but apices sometimes surrounded by a brown-pigmented 'hood' 3-3·5 m wide. Asci clavate, 62-75 17-24·5 m, 8-spored; in K/I with amyloid outer wall, and tholus with a thin amyloid apical cap and amyloid flanks (Trapelia-type). Ascospores (10-)12-17 (5·5-)7-9 m, ellipsoid or broadly ovoid-ellipsoid, simple, hyaline, sometimes with a thin perispore.
Pycnidia usually present but rarely abundant, immersed, black, 60-100 m diam.; wall reddish brown. Conidia narrowly bacilliform, 6-11(-13) c. 0·8 m.
Chemistry. Thallus K , C , KC , P , UV ; no substances detected by TLC.
Ecology and distribution.
On siliceous rocks and stones, at altitudes from near sea-level to 1320 m. Lithographa graphidioides is a widely occurring species in the southern subpolar region (Fig. 2) at latitudes 42(S to 54(51#S, being particularly frequent in southern South America (Fig. 3) , but is not yet reported from the New Zealand island group. Surprisingly perhaps, it is known from Tasmania, where it occurs at high altitude, indeed at its upper known limit of 1320 m (Hertel & Rambold 1990) , but also at lower altitudes of 360 and 720 m (G. Kantvilas pers. comm.) . According to Kantvilas (1995) Remarks. The identity of Stigmatidium graphidioides was realised some years ago by Imshaug because many of his typed labels in MSC bear the 'in sched.' name ''Lithographa graphidioides (Cromb.)''. Subsequently, the close relationship between Stigmatidium graphidioides and Lithographa subantarctica was alluded to by Fryday (2002) , but no nomenclatural action was taken then because of the possibility that two closely related taxa were involved. We have investigated this further, and find that the rich collections in MSC, made by Imshaug and Harris in 1967-68 and by Imshaug and Ohlsson in 1969 and 1971 , encompass the full range of apothecia shape and ascospore size variation, sometimes even within the same specimen. The ascospore dimensions given by Hertel & Rambold (1990) of (10-) 12(-16) (5·5-)6·5(-7) m can now be amended as in the above description. Also, Hertel & Rambold's measurement of ''1-1·5 mm'' for thallus thickness should surely read ''0·1-0·15 mm''.
The type material of Stigmatidium graphidioides in E has several apothecia, but sections from a selection of them have revealed no ascospores, and none were found by Crombie when he prepared the protologue. However, the general appearance of the apothecia and the anatomy and pigmentation of the exciple agree entirely with material identified as L. subantarctica (including the holotype). The type of S. graphidioides does, however, contain pycnidia, with narrowly bacilliform conidia, 6-8 0·8 m, as found in the holotype of L. subantarctica. However, several of the collections in MSC exhibit a wider range of conidial length; for example 6-11(-13) m in Imshaug 41298.
Although undoubtedly part of the original collection, we have not formally designated the specimen of Stigmatidium graphidioides in E as 'holotype' or 'lectotype' as we are hopeful that duplicate material in better condition will be discovered, especially in BM. As explained by Fryday (2002) , the name Stigmidium graphidioides had been much confused in the past, and it is quite likely that additional material has been misfiled, and awaits rediscovery.
The type locality of Stigmatidium graphidioides, ''Swallow Bay'', is probably the bay of that name on the north side of Isla Santa Inés at 53(30#S 72(46#W, and close to several of Imshaug's collecting sites (see Fig. 3 ).
The appearance of the apothecia in Lithographa graphidioides is very variable, and seems to be partly related to thallus thickness. The apothecia tend to be shorter when the thallus is thick and rimose-areolate, as in Imshaug 40102 and 41050 from the Falkland Islands, where the apothecia are predominantly rounded and 'Rimularialike', sometimes even possessing a central 'umbo'. However, the full extent of variation is expressed in Imshaug 44652 from Isla Desolacion in SW Chile: some 'Rimularialike' apothecia are present, but also lirelliform apothecia up to 1·15 mm long occur on the same thallus (Fig. 1) . 
Lithographa opegraphoides Coppins & Fryday sp. nov.
Thallus fulvus vel pallide spadiceus, tenuis, rimosoareolatus, sine prothallo. Lirellae simplices aut semel ramosae, atrae, 0·15-1 0·08-0·2 mm, apicibus acutis, disco vulgo expanso, margine tenui (c. 30-70 m lato). Hymenium 50-62 m altum, epithecio distincto, paraphysibus non-moniliformibus. Ascosporae simplices, (7-)9-11 4-6 m.
Typus Thallus forming small rounded patches to 2 cm diam. or more wide-spreading, not sharply delimited, rimose-areolate, with angular areoles c. 0·15-0·5 mm wide, buff to pale tan-brown, matt; prothallus not evident. In sections: thallus to c. 100 m thick, ecorticate but with a hyaline, c. 5-8 m thick epinecral layer; medulla thin, but thicker where the thallus crosses microfissures in the substratum, containing large amounts of mineral fragments, patchily I+ blue. Photobiont cells globose, 7-12 m diam.
Apothecia lirelliform, essentially fusiform in outline with acute apices, straight to slightly curved, simple or once branched, innate in the thallus or margin becoming raised above the surface level of the thallus, but then the apices remain embedded in the areoles, 0·15-1 0·08-0·2 mm, black; disc slit-like at first but usually expanding, epruinose; margin raised, c. 0·03-0·07 mm wide, when dry an adhering 'skin' of thallus tissue can give the appearance of a thalline margin. Exciple cupulate, reddish brown, K , N , c. 25-50 m thick at base, 17-37 m thick laterally, sometimes widening to 70 m at the apex [margin, or 'labium']. Hymenium 52-62 m tall, hyaline or dilute reddish brown, I+ blue; epithecium usually well defined, c. 7 m tall, dark reddish brown. Hypothecium c. 12-25 m tall, mottled reddish brown. Paraphyses rather sparse, sparingly branched or anastomosing, distinctly septate but not moniliform, 1-1·7 m wide in mid-hymenium, up to 3 m wide at the clavate apices; apices embedded in pigmented matrix and some are provided with a thin, dark brown 'hood'. Asci clavate, 41-49 12-18 m, 8-spored; in K/I with amyloid outer wall, and tholus with a thin amyloid apical cap and amyloid flanks (Trapelia-type). Ascospores (7-)9-11 4-6 m, ellipsoid, simple, hyaline, without a distinct perispore.
Pycnidia immersed, black, c. 50-60 m diam.; wall reddish brown. Conidia narrowly bacilliform, but sometimes wider at the proximal end, 6-8 c. 0·8 m.
Chemistry. Thallus K , C , KC , P , UV ; small quantities of atranorin, zeorin and protocetraric acid detected by TLC, but this should be confirmed as these may be the result of contamination.
Ecology and distribution.
Known only from the type locality on the Falkland Islands, where it grew on a siliceous rock outcrop on a ridge at c. 180 m altitude. The type material is accompanied by a Bacidia species with a pallid, rimose-areolate thallus and concolorous, marginate apothecia. In sections this has an inspersed hymenium (crystals dissolving in K) and shortly acicular ascospores, c. 22-25 1·8 m.
Remarks. Lithographa opegraphoides is characterized by its pale, thin, rimose thallus, patchily amyloid medulla, and small ascospores. In addition, the outline shape of the apothecia resemble some Opegrapha species, especially some entities within the O. varia Pers. complex (e.g. O. lichenoides Pers.). Hence the epithet ''opegraphoides'', which was written on the packets of the type material by Imshaug. Lithographa graphidioides is very variable in the shape of its lirellae, which often expand to expose the disc, and could be confused with L. opegraphoides. However, the apices of the lirellae of that species are obtuse rather than acute, and it also has larger ascospores, mostly exceeding 12 m in length, as well as a thicker apothecial margin, a taller hymenium and a thinner, ochraceous thallus.
Lithographa serpentina Coppins & Fryday sp. nov.
Species intra gener singularis ob ascosporas submuriformes; a congeneris thallo crasso ochraceo, lirellis ramosarum serpentinisque, paraphysibus moniliformibus, et materia chemica destituta etiam insignis.
Typus: New Zealand, Campbell Island, large rocks at summit of Mt. Faye (1155 ft), 19 January 1970, H. Imshaug 47340 (MSC-holotypus).
(Figs 2, 5 & 6)
Thallus delimited, placodioid (Fig. 5) , at least 5 cm (probably 10 cm or more) diam., deeply rimose-areolate with areoles c. 1-4 mm across, ochraceous, glossy in younger parts; prothallus not evident. In section: thallus 0·1-1·2 mm thick; cortex 35-75 m thick, hyaline or upper part dilute straw-brown, hyphae densely compacted, c. 2·5-3 m wide, overlain by a hyaline epinecral layer c. 5 m thick; algal layer 145-220 m thick; medulla I , up to c. 1 mm thick, hyaline, but containing large amounts of mineral particles from the substratum giving an outward, light grey to pale ochraceous appearance. Photobiont cells globose, 7-10 m diam., some seen to be dividing by binary fission.
Apothecia lirelliform, in stellate clusters c. 1·5-4 mm diam. (Fig. 5) , innate within the areoles, or with the margins raised above the surface level of the thallus; lirellae F. 5 . Lithographa serpentina (Imshaug 47340-holotype) . A, thallus with apothecia; B, thallus margin.
Scale=1 mm.
elongate, serpentine and frequently branched, to 2 mm long and c. 0·1-0·2 mm wide, black; disc slit-like, bordered by a black margin (upper exciple), which is in turn sometimes bordered by a thin white zone of the thallus cortex. In section, lirellae 250-280 m wide and 250-350 m tall. Exciple cupulate, dark red-brown, K+ brown-red pigment going into solution, N , 50-70 m thick at base, 40-60 m thick laterally and 80-100 m thick at the apex [margin, or 'labium'] . Hymenium 98-147 m tall, hyaline, without a well-defined epithecium, I+ blue. Hypothecium not welldelimited from the hymenium, c. 50-60 m tall, hyaline or dilute brown-red. Paraphyses richly branched and anastomosed, distinctly moniliform throughout (Fig. 6) (Fig. 6) 14-19 8-9 m, ellipsoid, transversely 3-septate, or more usually submuriform with diagonal septa and 3-6 cells in optical section; a c. 1·5 m thick perispore apparent in some preparations.
Conidiomata not seen.
Ecology and distribution. Lithographa serpentina is so far known only from the type collection from the summit area of a hill (alt. c. 350 m) on Campbell Island. It was growing on a fine-grained siliceous rock, and accompanied by a microphyllous Parmeliella species with black apothecia and cf. Scytonema as photobiont.
Remarks. This new species is easily recognized from its thick, delimited ochraceous thallus with large clusters of branched, serpentine lirellate ascomata. Microscopically it is remarkable for its submuriform ascospores. Septate ascospores have so far not been reported in the genus Lithographa, or in the related Rimularia. Indeed, within the Agyriales Clem. & Shear as a whole, septate ascospores are previously known only in the genus Anzina Scheid. (Lumbsch 1997) and muriform ascospores are unknown. Lithographa serpentina also differs from all other species of the genus in having moniliform paraphyses, a character which is, however, found in several species of the closely related genus Rimularia. Despite this, all other morphological and anatomical characteristics of the new species accord with the delimitation of Lithographa as defined by Hertel & Rambold (1990) .
The Southern Hemisphere Lithographa graphidioides (syn. L. subantarctica; see above) also has an ochraceous thallus without a medullary chemistry, but has a thinner thallus, somewhat stouter, shorter, sparingly branched lirellae, simple ascospores and non-moniliform paraphyses.
Three other species of Lithographa, not otherwise discussed here, are L. marionensis F. 6 . Lithographa serpentina (Imshaug 47340-holotype), ascospores and paraphyses. Scale=10 m.
Hertel & Rambold and L. olivacea Fryday from the Southern Hemisphere, and L. tesserata (DC.) Nyl. from the Northern Hemisphere. Lithographa marionensis has a thin, grey thallus containing gyrophoric acid, 0·04-0·5 mm broad lirellae, and small ascospores (9-12 5-6·5 m) (Hertel & Rambold 1990) , whereas L. olivacea has a thin olive-brown thallus lacking lichen substances, short lirellae (<0·8 mm) with a spreading carbonaceous exciple (up to 0·5 mm), and small ascospores (11-12 6-7 m) (Fryday 2004) . Lithographa tesserata has a whitish to pale grey-brown areolate thallus, containing norstictic acid, a black prothallus, short emergent apothecia, slender paraphyses, and small ascospores (9-14 5-8 m). Although not mentioned by Hertel & Rambold (1990) , L. tesserata has been reported from North America (Sirois et al. 1988; Flock 1989 ). ( Fig. 7) Thallus effuse, thin, continuous to irregularly rimose in older parts, but not forming well-defined areoles, grey-white to pale grey, matt, or slightly glossy in younger parts; prothallus not evident. Apothecia minute, 0·12-0·2 mm diam., innate, never raised above the surface level of the thallus, black but usually covered in a thin layer of thallus and appearing 'white pruinose', hence very inconspicuous when dry; when wet the 'pruinose' margins have 6-8 radiating black cracks and a single, 'white pruinose', central 'umbo' becomes evident; margin c. 0·03-0·04 mm wide; 'umbo' c. 0·04-0·06 mm diam. Exciple cupulate, dark red-brown, K , N , c. 50-60 m thick at base, 12-25 m thick laterally and widening to c. 30-40 m at the apex (margin). Hymenium 98-100 m tall, hyaline, I+ blue; epihymenium absent. Hypothecium 17-25 m tall, mottled redbrown, I . Paraphyses slender, never moniliform, sparingly branched and anastomosed, (1-)1·2-1·7 m wide. Asci clavate, c. 90 27 m [but only one intact, mature ascus seen], 8-spored; in K/I outer wall amyloid, tholus apparently non-amyloid. Ascospores simple, hyaline, ellipsoid, 11-15 (-17) 6-7(-9) m, without an obvious perispore.
Key to species of Lithographa
Chemistry. Thallus K , C , KC , P , UV or whitish. No substances detected by TLC.
Ecology and distribution. Unfortunately no detailed field notes are available, but it would seem that R. actinostoma inhabits damp siliceous rocks, especially pebbles and stones, in open areas within forested landscapes. Recognizable associated taxa include Ionaspis lacustris, Porpidia cf. thomsonii Gowan, Pyrenopsis sp. and a Verrucaria sp. The species is so far known only from Vancouver Island and the adjacent coast in southern British Columbia, but was collected by Karl Ohlsson from five separate localities, at altitudes ranging from about 30 to 600 m.
Remarks. The apothecia of Rimularia actinostoma are very distinctive in their innate, 'pruinose' but star-like appearance when wetted, and under the dissecting microscope they much resemble those of Diploschistes actinostomus (Pers. ex Ach.) Zahlbr. In the laboratory, the new species is easily recognized within Rimularia by the combination of a pale grey-coloured, non-areolate thallus, minute, umbonate, F. 7 . Rimularia actinostoma (Ohlsson1655 B-holotype), thallus with apothecia. Scale=0·1 mm.
